Cardiovascular disease, cancer, respiratory and metabolic disease represent 63% of all deaths worldwide and are considered the major causes of morbidity and mortality. Physical inactivity is considered a case of public health, and other behavioral and metabolic risk factors, according to WHO (2011), such as smoking, increased blood pressure, increased blood glucose, hypercholesterolemia, overweight and obesity. The Nonalcoholic Fatty Liver Disease (NAFLD) is the most prevalent liver disease in adults, and can progress and be characterized as hepatic steatosis (HS) which is derived from the accumulation of lipids in hepatocytes, and histopathologic condition is more than 5% of the weight of liver. So, the purpose of this study is to identify the relationship between the physical activity level and the hepatic steatosis presence, metabolic syndrome and the risk of developing type 2 diabetes mellitus in men. We evaluated retrospectively medical records of 1399 men (40.7 ± 8.18 years old) who participated in the protocol of Preventive Health Check-up at Hospital Israelita Albert Einstein from January to October 2011. According to the results, it is concluded that there is a positive association between low physical activity level and the presence of Hepatic steatosis. The results further demonstrate that, despite the high BMI, blood levels of the subjects remained unchanged. Even without a positive association between these variables, the results showed a high risk behavior for the development of diabetes mellitus type 2.
Introduction
Cardiovascular disease, cancer, respiratory and metabolic disease represent 63% of all deaths worldwide and are considered the major causes of morbidity and mortality. Of the 36 million people who had deaths associated with chronic non-communicable diseases (NCDs), 9 million died before 60 years and 90% of premature deaths occurred in low-and middle-income countries [1] .
Physical inactivity is considered a case of public health, inducing economic, behavioral and social problems, relating to 5.7 million deaths that are associated with NCDs [2] , and other behavioral and metabolic risk factors, according to WHO [3] , such as smoking, increased blood pressure, increased blood glucose, hypercholesterolemia, overweight and obesity.
According to HILL and WYATT [4] , ECSS [5] , ACSM [6] , weight gain occurs as a result of an imbalance between energy intake and daily energy expenditure. Thus, the match between ingested caloric intake and caloric expenditure arising from physical activity (PA) daily would allow the loss and weight control, contributing factors in reducing risk and aggravation of health, although social, behavioral, environmental and genetic related factors can interfere in this context.
The Nonalcoholic Fatty Liver Disease [7] is the most prevalent liver disease in adults, and is characterized as a clinical-pathological condition of broad spectrum and high evolutionary potential [8] . NAFLD can progress and be characterized as hepatic steatosis (HS) which is derived from the accumulation of lipids in hepatocytes, and histopathologic condition is more than 5% of the weight of liver. The HS promotes liver damage, because it is considered one of the most common causes of chronic liver disease in adults living in developed and emerging countries. The world's population prevalence remains between 10% and 24% among adults of both sexes [9] . Because of metabolic changes resulting from HS, currently the HS is recognized as the common cause to the development of metabolic syndrome, including the Type 2 Diabetes Mellitus (DM2) development.
It is known that metabolic diseases are strongly associated with lifestyle, especially with the nutritional habits and physical activity practice. There are few studies about the relationship between risk factors, NCDs and NAFLD. So, the purpose of this study is to identify the relationship between the physical activity level and the hepatic steatosis presence, metabolic syndrome and the risk of developing type 2 diabetes mellitus in men.
Methods
We evaluated retrospectively medical records of 1399 men (40.7 ± 8.18 years old). The inclusion criteria were: men who participated in the protocol of Preventive Health
Check-up at Hospital Israelita Albert Einstein from January to October 2011. Inclusion criteria were: Diagnosis of type 1 diabetes or type 2 diabetes, consumption of alcohol classified as intermediate to high. These individuals participants underwent several exams and evaluations including anthropometric, metabolic and serial measures.
Anthropometric evaluation determined body mass (kg), height (cm), waist circumference (cm) and body mass index (kg/m 2 ).
Weight was determined using the Ottoboni Inbody 230 Body Composition Scale. In the weight evaluation, the individual was wearing light clothing and no shoes. Height was determined using a stadiometer with a 0.1 mm precision. Individuals were measured with heels, buttocks, scapula and occipital surface touching the wall. In addition, participant was making inspiratory apnea, looking ahead and, at this moment, the evaluator did the measurement placing the stadiometer on top of individual's head. The measure was done three times, and the final result was a mean of three measures. In the waist circumference measurement, the individual was kept in orthostatic position with relaxed abdomen. The tape measure was placed in horizontal plan in medium point between last costal arch and iliac crest. The final result was calculated based on the mean of three measurements previously conducted. Fatty liver was considered present when it was detected by the abdominal ultrasonography, which evaluated the form and conservation of the liver. Individuals were classified as those who had fatty liver and those who had not fatty liver.
We classified as metabolic syndrome those individuals with three or more criteria based on Third Report of the Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III) [12] .
The consume of alcohol was evaluated using the questionnaire of Alcohol Use Disorder Identification Test [13] , that classifies in low, intermediate and high the daily alcohol consumption of these individuals, followed by WHO [3] recommendations on non-harm full consumption.
The level of physical activity was determined by the short version of the International Physical Activity Questionnaire [14] , fulfilled by physical educator during the Preventive Health Check-up consultation, being classified as active (ACT) those individuals who had 150 minutes of moderate-intensity physical activity weekly, insufficiently active (INSU) those who make 10 -149 minutes of physical activity weekly and sedentary (SED) who do not realize 10 minutes of physical activity weekly.
The FINDRISC (Score Risk Finnish Diabetes) is a questionnaire formulated by J. Tuomilehto and Janna Lindström [15] used for stratifying the risk of developing type 2 diabetes, as well as detect this disease undiagnosed and insulin resistance. The criteria for classification are: age, body mass index, waist circumference, physical activity, consumption of fruits and vegetables, antihypertensive medication, the presence of occasional hyperglycemia during illness or pregnancy and family history [15] [16] . The FINDRISC identifies individuals at high risk for diabetes who most benefit from life style modification [17] and was applied stratifying individuals into low risk, moderate/intermediate, high/very high group.
All participants signed the consent term respecting ethical and legal aspects of research on human subjects, according to the Declaration of Helsinki. This study was approved by the Ethical Committee, protocol number CAAE: 28948314.1.0000.0071 and legal advice number 633.479. Data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 17.0. Categorical variables were expressed in absolute variables and percentages. Continual variables were presented in means and standard deviations if parametrical or medium, if non-parametrical they were presented in minimal and maximal values. The comparison of continuing variables between two groups were done using the t test or Mann-Whitney test, based on the nature of distribution.
Results
All individuals are Brazilian, in the middle and upper social classes ( Table 1) .
The prevalence of men diagnosed with HS was higher in INSU (62.08%) and SED (27.07%). The proportion of men diagnosed with metabolic syndrome was 29.63% SED, 52.60% INSU and 17.77% ACT.
The INSU men with High/Very High risk of developing Type 2 Diabetes Mellitus had a higher prevalence (48.54%) than the SED (36.90%). The SED subjects at low risk was 12.92%, while INSU (41.96%) and ACT (45.12%) ( Table 2 ).
The SED men had an average of Gamma GT 44.65 U/L (±32.50) higher than the average of INSU and ACT men (39.14 ± 28.36 and 36.36 ± 47.74 respectively), although they are within the normal values. Comparing liver enzyme AST there was no significant difference between the physical activity level. Regarding ALT enzyme, SED men had an average of 49.94 U/L (±39.47), higher than the INSU 45.47 U/L (±20.47) and ACT 40.56 U/L (±17.94).
ACT men had average total cholesterol of 197.77 mg/dL and less than the SED and INSU, 208.57 mg/dl and 203.83 mg/dL respectively, within the threshold value, but above the desirable values.
The average value of triglycerides of SED was higher to the INSU and ACT men but all within the desirable pattern.
C Reactive Protein (CRP) is an inflammatory marker, used as a marker of cardiovascular risk. In SED and INSU individuals the average CRP approached the threshold value, suggesting increased cardiovascular risk (Table 3) . 
Discussion
The relationship between the physical activity level and metabolic indicators, among men who had HS, only 10.85% are ACT; the prevalence was among the INSU groups (62.08%) and SED (27.07%), showing that physical activity interfere in fat metabolism, helping to prevent metabolic disorders.
Adams et al. [7] state that metabolic changes, especially metabolic syndrome represent the beginning of the HS development process; since the physical activity interfere with the metabolic syndrome predisposing factors such as lipid levels showed changes between different physical activity level. In the present study we hypothesize that physical activity can be considered preventive factor for the development of HS. One of the explanations related to the benefits of physical activity in subjects with HS refers to the positive effect in increasing the oxidation of fatty acids by the liver during aerobic activities at moderate/vigorous intensities [18] . BELMONTE et al. [19] reported that after exercise session, the hepatic lipid metabolism responsible for the replacement of intramuscular triglycerides, especially in patients wherein the process is destabilized such as obesity.
Cho et al. [20] studied the effect of training intensity on NAFLD, analyzing for this C57BL/6mice. The mice were submitted to high fat diet with or without exercise. The authors worked with two exercises models: vigorous intensity (twelve 1-min intervals at 17 m/min with 2-min active recovery at 10 m/min between intervals; 5 days/week) and moderate intensity (45 min at 10 m/min). The training load was equalized through the running distance (524 m). The results signaled that the vigorous intensity was more effective for NAFLD control.
The exercises with more vigorous intensity are associated with greater activation on hepatic AMP-mediated protein kinase, following the greater suppressive effect on hypoadiponectinemia and down regulation of the Adiponectin receptor 2, which is interesting to diabetes type 2 treatment too [20] .
Onnerhag, Nilsson & Lindgren [21] analyzed the association between insulin resistance and NAFLD and found interesting results. Liver steatosis showed significantly correlation with ALT (alanine aminotransferase), HOMA-IR and the metabolic syndrome and 80% of the subjects with NAFLD had either developed type 2 diabetes mellitus or other impaired fasting glucose. When was analyzed the WHO-criteria for the metabolic syndrome, there was significantly difference between hepatic steatosis group and non-hepatic steatosis group.
Long et al. [22] evaluated the relationship between physical activity level (mensured via Accelerometry) and hepatic steatosis in a cross-sectional study of 1060 participants. The authors observed inverse association between two variables, the 30 min/day increase in moderate/vigorous physical activity was associated with a reduction of hepatic steatosis odds.
The benefits to NAFLD treatment could have been occurred by weight loss too, an important intervention for these patients [23] .
The general caloric restriction is related with: reduction of triacylglycerols, reduction of hepatic insulin resistance, reduction of glucose output, reduction of reactive oxygen species, reduction of hepatocyte inflammation, reduction of de novo lipogenesis, increasing of leptin sensitivity and of adiponectin level [24] .
Although there is still no consensus on the specific pharmacological treatment in the control of NAFLD, the reduction fat intake and the involvement in a regular physical exercise program induce weight reduction and improved lipid profile, being effective in metabolic syndrome and NAFLD control [18] . ADAM et al. [7] ; stated that weight loss and physical exercise reduced insulin resistance. For people with Diabetes Type I (independent of the age), the regular exercise can reduce the insulin daily needs, showing improve the glycemic control in these patients [25] .
According to CARVALHEIRA et al. [26] , ACHTEN, SUTEDJA & JEUKENDRUP [27] , the lifestyle habits such as diet and physical activity may interfere with factors associated with the development of metabolic syndrome. When we analyze the relationship between the presence of metabolic syndrome and the physical activity level in the present study, we emphasize the role of physical activity as a preventive factor for metabolic disorders. Only 17.77% of men with metabolic syndrome perform physical activity regularly, then showing an inverse relationship between the presence of metabolic syndrome, DM risk development and physical activity regular practice.
Recently, Hashida et al. [28] published a systematic review about the influence of resistance and aerobic exercise in NAFLD patients. The aerobic exercise can induce activation of lipolysis, up-regulation of UCP-1 and PPARy and alteration in adipocytokine, while the resistance training can induce hypertrophy of type 2 muscle fibers, activation of Glut-4, AMPK, caveolins and alteration in myokines. The aerobic training (media effective protocol was: intensity: 4.8 METs; duration: 40 min/session; frequency: 3 times/week; program length: 12 weeks) induced more energy consumption and higher %VO 2máx than resistance training. However, the resistance training could be indicated to patients with poor cardiorespiratory fitness or patients that cannot tolerate or participate in aerobic exercise.
Conclusion
According to the above results, it is concluded that there is a positive association between low physical activity level and the presence of hepatic steatosis. The results further demonstrate that, despite the high BMI, blood levels of the subjects remained unchanged. Even without a positive association between these variables, the results showed a high risk behavior for the development of diabetes mellitus type 2.
